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GPCR,THEANT 

Field of the Invention 

This invention relates to newly identified polypeptides and polynucleotides encoding 
5 such polypeptides, to their use in diagnosis and in identifying compounds that may be 
agoiusts, antagonists that are potentially useful in therapy, and to production of such 
polypeptides and polynucleotides. 

Background of the bvention 

10 The drug (fiscoveiy process is currently undergoing a fimdamental revolution as 

embraces "functional genomics," that is, high througlqmt genome- or gene-based biology. This 
approach as a means to identify genes and gene products as therapeutic targets is r^idly 
superceding earlier approaches based on "positional doiung". A phenolype, that is a biological 
Action or genetic disease, v^ould be identified and this would then be tracked bade to the 

IS responsible gene, based on its genetic map position. 

Functional genomics relies heavily on high-throughput DNA sequencing technologes and 
the various tools of bioinformatics to identify gene sequences of potential interest fi-om the many 
molecular biology databases now available. There is a continuing need to identify and 
characterize fiirther genes and their related polypeptides/proteins, as targets for drug discovery. 

20 It is wdl established that marry medically sigruficant biological processes are mediated by 

protdns partidpating in agnal transduction pathways that involve G-j)rotdns and/or second 
messengers, e.g., cAMP (Lefieowitz, Nature, 1991, 351:353-354). Herdn these proteins are 
referred to as protdns partidpating in pathways with G*protdns or PPG proteiris. Some 
examples of these proteins indude the GPC receptors, such as those for adrenergic agents and 

25 dopamine (KobiDca, B.K., et al., Proc. Nati Acad. Sd., USA, 1987, 84:46-50; Kobilka, B.K, et 
al., Sdence, 1987, 238:650-656; Bunzow, J.R., et al., Nature, 1988, 336:783-787), G-proteins 
themselves, effector proteins, e.g., phospholipase C, adenyl cyclase, and phosphodiesterase, and 
actuator proteins, e.g., protein kinase A and protdn kinase C (Simon, ML, et al., Sdence, 1991, 
252:802-8). 

30 For example, in one form of signal transduction, the effect of hormone binding is 

activation of the en^me, adei^ate cydase, inside the cdl. En^me activation by hormones is 
dependent on the presence of the nucleotide, GTP. GTP also influences hormone binding. A G- 
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protein coimects the honnonerecq)tor to adenylate (^dase. G-protdn was shown to exchange 
GTP for bound GDP when activated by a hormone receptor. The GTP-canying foim then binds 
to activated adenylate cydase. Hydrolyas of GTP to GDP, catalyzed by the G-protein itself 
returns the G-protdn to its basal, inactive form. Thus, the G-protdn serves a dual role^ as an 
intemediate that rdays the signal from receptor to effector, and as a dock that controls the 
duration of the signal. 

The membrane protein gene superfamily of G-protein coupled receptors has been 
characterized as having seven putative transmembrane domains. The domains are believed to 
represent transmembrane a-hdices connected by extraceHular or cytoplasmic loops. G-protein 
coupled recqitors indude a wide range of biologically acdve receptors, such as hormone, viial, 
groivth factor and neuroreceptors. 

G-protdn coupled receptors (otherwise known as 7TM receptors) have been 
characterized as induding these seven conserved hydrophobic stretdies of about 20 to 30 amino 
adds, connecting at least dgbt diveigent faydrophilic loops. The G-protdn &nr% of coupled 
receptors indudes dopamine receptors vAidh bind to neuroleptic drugs used for treating psydiotic 
and neurological disorders. Other examples of members of tlus family indude, but are not limited 
to, caldtonin, adrener^c, endothdin, cAMP, adenosine, muscarinic, acetylcholine, serotoirin, 
histamine, thrombin, kinin, follicle stimulating hormone, opsins, endothelial differentiation gene-1, 
rhodopsins, odorant, and cytomegalovirus receptors. 

Most G-protein coupled receptors have single conserved cysteine residues in eadi of the 
first two extracellular loops which form disulfide bonds that are believed to stabilize fimctional 
protein structure. The 7 transmembrane regions are designated as TMl, TM2, TM3, TM4, TM5, 
TM6, and TM7. TM3 has been implicated in ^gnal transduction. 

Phosphoiylation and lipidation 0>almitylation or fimesjdation) of cysteine reddues can 
influence signal transduction of some G-protdn coupled receptors. Most G-protein coupled 
receptors contain pot^tial phosphorylation ates witMn the third cytoplasmic loop and/or the 
carboxy temiinus. For several G-protdn coxipled recqrtors, such as the p-adrenoreceptor, 
phosphorylation by protein kinase A and/or specific receptor kinases mediates receptor 
desensitization. 

For some receptors, the ligand binding sites of G-protein coupled receptors are bdieved 
to comprise hydrophilic sockets formed by several G-protein coupled receptor transmembrane 
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domains^ said sodcets bdng surrounded by hydrophobic reddues of the G-protein coupled 
receptors. The hydrophific side of each G-protdn coupled receptor transmembrane helbc is 
postulated to &ce inward and fonn a polar ligand binding site. TM3 has been implicated in 
several G-protdn coupled receptors as having a ligand binding site, such as the TM3 aspartate 
5 residue. TM5 serines, a TM6 asparagine and TM6 or TM7 ph^ijdalanines or tyrosines are also 
implicated in ligand binding. 

G-protein coupled receptors can be intracellulariy coupled by heterotrimeric G-proteins to 
various intracellular enzymes^ ion channels and transports (see, Johnson et al., !Bidoc. Rev., 
1989, 10:317-331). IM£ferent G-protein a-subunits preferentially stimulate parties 

10 modulate various biological functions in a cell. Phosphoiyladon of qtoplasmic residues of 

protein coupled receptors has bem identified as an important mechanism for the regulation of G- 
protein coupling of some G-protein coupled receptors. G-protdn coupled receptors are found in 
numeroiis sites within a mammalian host 

Over the past 15 years, nearly 350 therapoitic agents taigeting 7 transmembrane (7 TM) 

1 5 receptors have been successfully introduced onto the market. 

Summary of the Invention 

The present invention relates to TheAnt, in particular TheAnt polypeptides and 
TheAnt polynucleotides, recombinant materials and methods for their production. Sudi 

20 polypq>tides and polynucleotides are of interest in rdation to methods of treatment of certain 
diseases^ induding, but not limited to, infections such as bacterial, iimgal, protozoan and viral 
infections, particulaify infections caused by HIV-1 or HIV-2; pain; cancers; diabetes, obe^, 
anorexia; bulimia; asthma; Paridnson's disease; acute heart failure; hypotension; hypertension; 
urinary retention; osteoporosis; angina pectoris; myocardial in&rction; stroke; ulcers; asthma; 

25 allergies; benign prostatic hypertrophy, migraine; vomiting; psychotic and neurological disorders, 
including amdety, schizophrenia, manic depression, depression, delirium, dementia, and severe 
mental retardation; and dyskinesias, such as Huntingtorfs disease or Gilles dela Tourett's 
syndrome, hereinafter referred to as " diseases of the invention". In a fiirther aspect, the 
invention relates to methods for identifying agonists and antagonists (e.g., inhibitors) using 

30 the materials provided by the invention, and treating conditions associated \vith TheAnt 
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imbalance with the identified compounds. In a still fiirther aspect, the invention relates to 
diagnostic assays for detecting diseases associated with inappropriate TheAnt activity or levels. 

Description of the Invention 
5 In a first aspect, the present invention relates to TheAnt polypeptides. Such polypeptides 
inchide: 

(a) an isolated polypeptide encoded by a polynucleotide comprising the sequence of SEQ ID 
NO:l; 

(b) an isolated polypeptide comprising a polypeptide sequence having at least 95%, 96%, 
10 97%, 98%, or 99% identity to the polypeptide sequence of SEQ ID N0:2; 

(c) an isolated polypeptide comprising the polypeptide sequence of SEQ ID N0:2; 

(d) an isolated polypeptide having at least 95%, 96%, 97%, 98%, or 99% identity to the 
polypeptide sequence of SEQ ID N0:2; 

(e) the polypeptide sequence of SEQ ID N0:2; and 

15 (f) an isolated polypeptide having or comprising a polypeptide sequence that has an Identity 
Index of 0.95, 0.96, 0.97, 0.98, or 0.99 compared to the polypeptide sequence of SEQ ID 
N0:2; 

(g) fi-agments and variants of such polypeptides in (a) to (f). 

Polypeptides of the present invention are believed to be members of the G-Protein 
20 Coupled Receptor (7 TM Receptor) family of polypeptides. They are therrfbre of interest 
because G-Protdn Coupled Receptors, more than ai^ other gene &mily, are the targets for 
pharmaceutical intervendon. 

The biological properties of the TheAnt are hereinafter referred to as "biological 
activity of TheAnt" or "TheAnt activity." Preferably, a polypeptide of the present invention 
25 exhibits at least one biological activity of TheAnt. 

Polypeptides of the present invention also indude variants of the aforementioned 
polypeptides, including all allelic forms and splice variants. Such polypeptides vaiy fix>m the 
reference polypeptide by insertions, deletions, and substitutions that may be conservative or non- 
conservative, or any combination thereof Particularly preferred variants are those in which 
30 several, for instance firom 50 to 30, fi-om 30 to 20, fi-om 20 to 10, fi^om 10 to 5, fi^om 5 to 3, firom 
3 to 2, fi-om 2 to 1 or 1 amino adds are inserted, substituted, or ddeted, in any combinatioa 
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Preferred fi^gments of polypq)tides of ihe present invention indude an isolated 
polypeptide comprising an amino acid sequence having at least 30, SO or 100 contiguous 
amino acids from the amino acid sequence of SEQ ID NO: 2, or an isolated polypeptide 
comprising an amino add sequence having at least 30, SO or 100 contiguous amino adds 
5 truncated or deleted from the amino acid sequence of SEQ ID NO: 2. Preferred fragments are 
biologically active fragments that mediate the biological activity of TheAnt, induding those with 
a similar activity or an improved activity, or with a decreased undesirable activity. Also preferred 
are those fragments that are antigenic or immunogenic in an animal, espedally in a humaa 

Fragments of the polypeptides of the invention may be employed for producing the 
10 corresponding fiiU-length polypeptide by peptide synthesis; therefore, these variants may be 
employed as intermediates for producing the full-length polypeptides of the invention. The 
polypeptides of the present invention may be in the form of the "mature" protein or may be a 
part of a larger protein such as a precursor or a fusion protdn. It is often advantageous to 
include an additional amino add sequence that contains secretory or leader sequences, pro- 
15 sequences, sequences that aid m purification, for instance multiple histidine residues, or an 
additional sequence for stability during recombinant production. 

Polypeptides of the present invention can be prepared in any suitable manner, for instance 
by isolation form naturally occurring sources, from genetically engineered host cells comprising 
expression systems (vide infra) or by chemical syntheas, using for instance automated peptide 
20 synthesizers, or a combination of such methods. Means for preparing such polypeptides are well 
understood in the art 

In a further aspect, die present inv^on relates to TheAnt polynudeotides. Sudi 
polynudeotides indude: 

25 (a) an isolated polynucleotide comprismg a polynucleotide sequence having at least 95%, 
96%, 97%, 98%, or 99% identity to the polynudeotide sequence of SEQ ID N0:1; 

(b) an isolated polynucleotide comprising the polynudeotide of SEQ ID N0:1; 

(c) an isolated polynucleotide having at least 95%, 96%, 97%, 98%, or 99% identity to the 
polynudeotide of SEQ ID NO: 1 ; 

30 (d) tiie isolated polynudeotide of SEQ ID NO: 1; 
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(e) an isolated polynucleotide comprising a polynudeotide sequence encoding a polypeptide 
sequence having at least 9S%, 96%, 97%, 98%, or 99% identity to the polypeptide sequ»ce of 
SEQIDN0:2; 

(f) an isolated polynucleotide comprising a polynucleotide sequence encoding the polypeptide of 
5 SEQIDN0:2; 

(g) an isolated polynucleotide having a polynucleotide sequence encoding a polypeptide sequence 
having at least 95%, 96%, 97%, 98%, or 99% identity to the polypeptide sequence of SEQ ID 
N0:2; 

(h) an isolated polynudeotide encoding the polypeptide of SEQ ID N0:2; 

10 (i) an isolated polynucleotide having or comprising a polynucleotide sequence that has an 
Identity Index of 0.95, 0.96, 0.97, 0.98, or 0.99 compared to the polynucleotide sequence of 
SEQIDNO:l; 

Q) an isolated polynucleotide having or comprising a polynucleotide sequence encoding a 
polypeptide sequence that has an Identity Index of 0.95, 0.96, 0.97, 0.98, or 0.99 compared 
15 to the polypeptide sequence of SEQ ID N0:2; and 

polynucleotides that are fragments and variants of the above mentioned polynucleotides or 
that are complementary to above-mentioned polynucleotides, over the entire length thereof. 

Preferred fragments of polynucleotides of the present invention include an isolated 
polynucleotide comprising an nucleotide sequence having at least 15, 30, 50 or 100 
20 contiguous nucleotides from the sequence of SEQ ID NO: 1, or an isolated polynudeotide 
comprising an sequence having at least 30, 50 or 100 contiguous nucleotides truncated or 
deleted from the sequence of SEQ ID NO: 1. 

Preferred variants of polynudeotides of the present invention include splice variants, 
allelic variants, and polymorphisms, including polynucleotides having one or more single 
25 nucleotide polymorphisms (SNPs). 

Polynucleotides of the present invention also include polynucleotides encoding 
polypeptide variants that comprise the amino acid sequence of SEQ ID N0:2 and in whidi 
several, for instance from 50 to 30, from 30 to 20, from 20 to 10, from 10 to 5, from 5 to 3, from 
3 to 2, from 2 to 1 or 1 amino add residues are substituted, deleted or added, in any combinatioa 
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In a further aspect, the present invention provides polynucleotides that are SNA 
transcripts of the DNA sequences of the present invention. Accordingly, there is provided an 
RNA polynucleotide that: 

(a) comprises an RNA transcript of the DNA sequence encoding the polypeptide of 
5 SEQIDN0:2; 

(b) is the RNA transcript of the DNA sequence encoding the polypeptide of SEQ ID 

N0:2; 

(c) comprises an RNA transcript of the DNA sequence of SEQ ID NO: 1; or 

(d) is the RNA transcript of the DNA sequence of SEQ ID N0:1; 
10 and RNA polynucleotides that are complementaiy thereto. 

The polynucleotide sequence of SEQ ID NO: 1 shows homology with human mas 
oncogene (Young D., etal.. Cell 1986. 45:711-718). The polynucleotide sequence of SEQ ID 
N0:1 is a cDNA sequence that fflcodes the polypeptide of SEQ ID N0:2. The polynucleotide 

IS sequence encoding the polypeptide of SEQ ID N0:2 may be identical to the polypeptide 
encoding sequmce of SEQ ID NO: 1 or it may be a sequence other than SEQ ID NO: 1, 
which, as a result of the redundancy (degeneracy) of the genetic code, also encodes the 
polypeptide of SEQ ID N0:2. The polypeptide of SEQ ID N0:2 is related to other protdns of 
the G-Protdn Coupled fanuly, having homology and/or structural similarity with human mas 

20 oncogene (Young D., et al., Cell 1986. 45:71 1-718). 

Preferred potypeptides and polynucleotides of the present invention are ©q>ected to have, 
inter alia, similar biolo^cal functions/properties to their homologous polypeptides and 
po^udeotides. Furdiermore, preferred polypeptides and polynucleotides of the present 
invention have at least one TheAnt activity. 

25 

Polynucleotides of the present invention may be obtained u^g standard cloning and 
screening techniques from a cDNA library doived from mKNA in cells of human ovaiy and 
spleen, (see for instance, Sambrook et aL, Molecular Cloning: A Laboratoiy Manual, 2nd Ed., 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. (1989)). Polynucleotides of 
30 the invention can also be obtained from natural sources such as genomic DNA libraries or 
can be synthesized using well known and commercially available techniques. 
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When polynucleotides of the present invention are used for the recombinant 
production of polypeptides of the present invention, the polynucleotide may include the 
coding sequence for the mature polypeptide, by itself or the coding sequ«ice for the mature 
polypeptide in reading frame witii otiier coding sequences, such as those encoding a leader or 
5 secretory sequence, a pre-, or pro- or prepro- protein sequaice, or otiier fusion peptide portions. 
For example, a marker sequence that fedlitates purification of the fused polypeptide can be 
encoded. In certain preferred embodiments of this aspect of the invention, the marker sequence is 
a hexa-histidine peptide, as provided in the pQE vector (Qiagen, Inc.) and desoibed in Gentz et 
aL, Proc Nad Acad Sd USA (1989) 86:821-824, or is an HA tag. The polynucleotide m^ also 

10 contain non-coding 5' and 3' sequences, such as transoibed, non-trandated sequences, splicing 
and polyadenjdation signals^ ribosome binding sites and sequences that stabilize mKNA. 

Polynucleotides that are identical, or have su£Sdent idmtity to a polynudeotide sequence 
of SEQ ID NO: 1, may be used as lq4)ridization probes for d3NA and gmomic DNA or as 
primers for a nudeic add amplification reaction (for instance, PCR). Sudi probes and primers 

15 may be used to isolate fidl-lengtii cDNAs and genomic dones encoding polypq)tides of the 
present invention and to isolate dDNA and genonuc clones of other genes including genes 
encoding paralogs from human sources and orthologs and paralogs from spedes other than 
human) tiiat have a high sequence similarity to SEQ ID NO: 1, typically at least 95% identity. 
Preferred probes and primers will genially comprise at least 15 nudeotides, prefCTably, at least 

20 30 nudeotides and may have at least 50, if not at least 100 nudeotides. Particularly preferred 
probes will have between 30 and 50 nudeotides. Particularly preferred primers will have betwem 
20 and 25 nudeotides. 

A polynudeotide encoding a polyp^de of the present invention, inducfing homologs 
fix>m spedes other than human, may be obtained by a process compriang the steps of sore^uiig a 

25 library under stringmt hybridization conditions with a labded probe having the sequence of SEQ 
ID NO: 1 or a fragmrat thereof preferably of at least 15 nucleotides; and isolating fiiU^ength 
cDNA and genomic clones containing said polynucleotide sequence. Such hybridization 
techniques are well known to the skilled artisan. Preferred stringent hybridization conditions 
indude overnight incubation at 42^C in a solution comprising: 50% formamide, 5xSSC (150mM 

30 NaCl, ISrriM trisodium dtrate), 50 mM sodium phosphate (pH7.6), 5x Denhardt's sohition, 10 % 
dertran sulfate, and 20 microgram/ml denatured, sheared salmon sperm DNA; followed by 
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washing the filters in 0. Ix SSC at about 65^C, Thus the present invention also includes isolated 
polynucleotides, preferably with a nucleotide sequence of at least 100, obtained by screening 
a hbrary under stringent hybridization conditions with a labeled probe having the sequence of 
SEQ ID NO: 1 or a firagment thereof) preferably of at least 15 nucleotides. 
5 The skilled artisan will appreciate that, in many cases, an isolated cDNA sequence 

will be incomplete, in that the region coding for the polypeptide does not extend all the way 
through to the 5' terminus. This is a consequence of reverse transcriptase, an enzyme with 
inherently low "processivity" (a measure of the ability of the enzyme to remain attached to 
the template during the polymerization reaction), failing to complete a DNA copy of the 

10 mRNA template during first strand cDNA synthesis. 

There are several methods available and wdl known to those skilled in the art to 
obtain iuU-length cDNAs, or extend short cDNAs, for example those based on the method of 
Rapid Amplification of cDNA ends (RACE) (see, for example, Frohman et al., Proc Nat 
Acad Sci USA 85, 8998-9002, 1988). Recent modifications of the technique, exemplified by 

15 the Marathon (trade mark) technology (Clontech Laboratories Inc.) for example, have 
significantly simplified the search for longer cDNAs. In the Marathon (trade mark) 
technology, cDNAs have been prepared firom mRNA extracted firom a chosen tissue and an 
'adaptor* sequence ligated onto each end. Nucleic acid amplification (PGR) is then carried 
out to amplify the "mis^g" 5' end of the cDNA using a combination of gene specific and 

20 adaptor spedfic oligonucleotide primers. The PGR reaction is then repeated using 'nested' 
primers, that is, primers designed to anneal within the amplified product (typically an adaptor 
spedfic primer that anneals fiirther 3' in the adaptor sequence and a gene specific primer that 
anneals fiirther 5' in the known gene sequence). The products of this reaction can then be 
analyzed by DNA sequencing and a fijlUength cDNA constructed either by joining the 

25 product directly to the existing cDNA to give a complete sequence, or carrying out a 

separate fiill-length PGR using the new sequence information for the design of the 5' primer. 

Recombinant polypeptides of the present invention may be prepared by processes well 
known in the art fi*om genetically engineered host cells comprising eq}res^on systems. 
30 Accordingly, in a fiirther aspect, the present invention rdates to &q)res^on s>^ems comprising a 
polynucleotide or polynucleotides of the present invention, to host ceUs which are geneticalfy 
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engoieered with such expression systems and to the production of polypeptides of the invention 
by recombinant techniques. Cdl-free translation systems can also be employed to produce sudi 
protdns using RNAs derived from the DNA con^cts of the present inventioa 

For recombinant production, host cdls can be genetically en^eered to incorporate 
5 expression systems or portions thereof for polynucleotides of the present invention. 

Polynucleotides may be introduced into host ceDs by methods described in many standard 
laboratory manuals, such as Davis et aL, Basic Methods in Molecular Biology (1986) and 
Sambrook ei al.{ibid). Preferred methods of introducing polynucleotides into host cells include, 
for instance, calcium phosphate transfection, DEAE-dextran mediated transfection, transvection, 

10 micromjection, cationic lipid-mediated transfection, electroporation, transduction, scrape loading, 
ballistic introduction or infection. 

Representative examples of appropriate hosts include bacterial cdls, such as Streptococci^ 
Staphylococci, R coli, Streptcmyces and Bacillus subtilis cells; fimgal cells, such as yeast cells 
mAAsperffUus cells; insect cells ^(^zsDro^phila S2 and Spodoptera S0 cdls; animal ceOs 

15 such as CHO, COS, HdLa, C127, 3T3, BHK, HEK 293 and Bowes mdanoma cdl^ and plant 
cdls. 

A great variety of expression systems can be used, for instance, chromosomal, episomal 
and virus-derived systems, e.g.^ vectors derived from bacterial plasmids, from bacteriophage, from 
transposons, from yeast episomes, from insertion elements, from yeast chromosomal donents, 

20 from viruses such as baculoviruses, papova viruses, such as S V40, vacdnia viruses, adenoviruses^ 
fowl pox viruses, psaidorabies viruses and retroviruses, and veaors derived from combinations 
thereof such as those derived from plasmid and bacteriophage genetic dements, sudi as cosmids 
and phagemids. The expres^on systems may contain control re^ons that regulate as wdl as 
^gender expression. Generally, ar^ system or vector that is able to maintain, propagate or 

25 express a polynudeotide to produce a polypeptide in a host may be used. The appropriate 
polynucleotide sequence may be inserted into an expres^on system by ai^ of a variety of wdl- 
known and routine techniques, such as, for example, those set fortii in Sambrook et al,, (ibid). 
Appropriate seaetion signals may be incorporated into the desired polypeptide to allow secretion 
of the translated protein into the lumen of the endoplasmic reticulum, the periplasmic space or the 

30 extracellular environment. These signals may be endogenous to the polypeptide or they may be 
heterologous signals. 
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Jf2i polypeptide of the present invention is to be expressed for use in screemng assa^ it is 
generally preferred that the polypeptide be produced at the surface of the cell. In this event, 
the cells may be harvested prior to use m the screening assay. If the polypeptide is secreted 
into the medium, the medium can be recovered in order to recover and purify the 
5 polypeptide. If produced intracellularly, the cells must first be lysed before the polypeptide is 
recovered. 

Polypeptides of the present invention can be recovered and purified firom recombinant 
cell cultures by weD-knomi methods including ammonium sul&te or ethanol predpitadon, add 
extraction, anion or cation exdiange chromatograplqr, phosphocellulose diromatograpfay, 

1 0 hydrophobic interaction chromatography, aflBnity chromatograpl^, faydro?^lapatite 
chromatography and lectin diromatography. Most preferabty, high poformance liquid 
chromatography is employed for purification. Wdl known techniques for refolding protdns may 
be employed to regenerate active conformation \^en the polypeptide is denatured during 
intracellular syntheas, isolation and/or purificatioa 

15 Polynucleotides of the present invention may be used as diagnostic reagents, through 

detecting mutations in the assodated gene. Detection of a mutated form of the gene 
characterized by the polynucleotide of SEQ ID NO: 1 in the cDNA or genomic sequence and 
which is assodated with a dysfunction will provide a diagnostic tool that can add to, or define, a 
diagnosis of a disease, or susceptibility to a disease, which results fi-om under-e7q)ression, over- 

20 expression or ahered spatial or temporal expression of the gene. Individuals carrying mutations in 
the gene may be detected at the DNA levd by a variety of techniques wdl known in the art 

Niiddc adds for diagno^s may be obtained fi-om a subject's cdls, sudi as fix>m blood, 
urine, saliva, tissue biopsy or autopsy material. The genomic DNA may be used directly for 
detection or it may be amplified enzymatically by using PGR, preferably RT-PCR, or other 

25 amplification techniques prior to analysis. RNA or cDNA may also be used in ^milar fa^on. 
Ddetions and insertions can be detected by a change in dze of the amplified product in 
comparison to the normal genotype. Point mutations can be identified by hybridizing amplified 
DNA to labeled TheAnt nucleotide sequences. Perfectly matched sequences can be distinguished 
fi-om mismatched duplexes by RNase digestion or by differences in melting temperatures. DNA 

30 sequence difference may also be detected by alterations in the dectrophoretic mobility of DNA 
fragments in gds, with or without denaturing agents, or by direct DNA sequendng (see, for 
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instance, Myers e/ a/.. Science (1985) 230:1242). Sequence changes at specific locations may 
also be revealed by nuclease protection assays, such as RNase and SI protection or the chemical 
cleavage method (see Cotton etaL, Proc Natl Acad Sd USA (1985) 85: 4397-4401). 

An array of oligonucleotide probes comprising TheAnt polynucleotide sequence or 
fi-agments thereof can be constructed to conduct eflSdent screening ofe.g., genetic mutations. 
Such auays are preferably high density arrays or grids. Array technology methods are weB 
known and have general applicability and can be used to address a variety of questions in 
molecular genetics induding gene expression, genetic linkage, and genetic variability, see, for 
example, MChee et al., Sdence, 274, 610-613 (1996) and other references dted therda 
Detection of abnormally decreased or increased levels of polypeptide or mRNA 
expression may also be used for diagnosing or determining suscqjtibility of a subject to a disease 
of the invention. Decreased or increased expression can be measured at the RNA level uang 
any of the methods well known in the art for the quantitation of polynucleotides, such as, for 
example, nuddc add amplification, for instance PCR, RT-PCR, RNase protection. Northern 
blotting and otiier hybridization methods. Ass^ tediniques that can be used to detennine levds 
of a protein, such as a polypeptide of tiie present invention, in a sample derived fiom a host are 
well-known to those of skill in the art Such assay methods indude radioimmunoass^ 
competitive-binding assays^ Weston Blot analyas and EUSA assays. 

Thus in another aspect, the present invention relates to a diagnostic kit comprising: 

(a) a polynudeotide of the present invention, preferably the nudeotide sequence of SEQ ID 
NO: 1, or a fi-agment or an RNA transcript thereof; 

(b) a nucleotide sequence complementary to that of (a); 

(c) a polypeptide of the present invention, preferably the polypeptide of SEQ ID N0:2 or a 
fi'agment thereof, or 

(d) an antibody to a polypeptide of tiie present invention, preferably to the polypeptide of 
SEQIDN0:2. 

It will be appredated that in any such kit, (a), (b), (c) or (d) may comprise a 
substantial component. Such a kit will be of use in diagnosing a disease or susceptibility to a 
disease, particularly diseases of the invention, amongst others. 
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The polynucleotide sequences of the presort invention are valuable for chromosome 
localization studies. The sequence is spedfically tai;geted to, and can hybridize with, a particular 
location on an individual human chromosome. The mapping of relevant sequences to 
chromosomes according to the pres^ invention is an important first step in correlating those 
sequences with gene assodated disease. Once a sequence has been mapped to a precise 
chromosomal location, the plysical position of the sequence on the diromosome can be 
correlated with genetic map data. Such data are found in, for example, V. McKusidc, Mendelian 
Inheritance in Man (available on-line through Johns Hopkins University Welch Medical Library). 
The relationship between genes and diseases that have been mapped to the same chromosomal 
region are tiien identified through linkage analysis (co-inheritance of physically adjacent genes). 
Precise human chromosomal localization for a genomic sequence (gene fi^agment etc.) can be 
determined using Radiation Hybrid (RH) Mapping (Walter, M. Spillett, D., Thomas, P., 
Weissenbach, I, and Goodfellow, P., (1994) A method for constructing radiation hybrid 
maps of whole genomes, Nature Genetics 7, 22-28). A number of RH panels are available 
fi-om Research Genetics (Huntsville, AL, USA) e.g. the GeneBridge4 RH panel (Hum Mol 
Genet 1996 Mar,5(3):339-46 A radiation hybrid map of the human genome. Gyapay G, 
Schmitt K, Fizames C, Jones H, Vega-Czamy N, Spillett D, Muselet D, PrudHomme JF, Dib 
C, Auflfray C, Morissette J, Weissenbach J, Goodfellow PN). To detemune the 
chromosomal location of a gene using this panel, 93 PCRs are performed using primers 
designed firom the gene of interest on RH DNAs. Each of these DNAs contains random 
human genomic fi-agments maintained in a hamster background (human / hamster hybrid cell 
lines). These PCRs result in 93 scores indicating the presence or absence of the PGR 
product of the gene of mterest. These scores are compared with scores created using PGR 
products fi-om genomic sequences of known location. This comparison is conducted at 
http://www.genome.wi.mit.edu/. 

The polynucleotide sequences of the present invention are also valuable tools for tissue 
expression studies. Such studies allow the determination of expression patterns of 
polynucleotides of the present invention which may ^ve an indication as to the expression 
patterns of the encoded polypeptides in tissues, by detecting the mRNAs that aicode them. The 
techniques used are well known in the art and include in situ hybridization techniques to clones 
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arrayed on a grid, such as cDNA microanray hybridization (Schena et al, Sdence, 270, 467-470, 
1995 and Shalon ei al. Genome Res, 6, 639-645, 1996) and nucleotide amplification tediniques 
such as PCR. A prefmed method uses the TAQMAN (Trade mark) technology available firom 
Perkin Elmer. Resuhs from these studies can provide an indication of the normal function of the 
5 polypeptide in the organism. In addition, comparative studies of the normal expression pattern of 
mRNAs with that of mRNAs encoded by an alternative form of the same gene (for example, one 
having an alteration in polypeptide coding potential or a regulatory mutation) can provide 
vahiable insights into the role of the polypeptides of the present invention, or that of inappropriate 
expresiaon thereof in disease. Sudi inappropriate expression may be of a temporal, spatial or 
10 ^ply quantitative nature. 

The polypeptides of the present invention are expressed in ovary and spleen tissue. 

A fiirther aspect of the present invention rdates to antibodies. The polypqrtides of the 
invention or their fi-agmmts, or cells expres^g them, can be used as immunogens to produce 

15 antibocfies that are immunospedfic for polypeptides of the present invention. The tenn 

"immunospedfic" means that the antibodies have substantially greater aflSnity for the polypeptides 
of the invention than their afl5nity for otha* related polypeptides in the prior ait. 

Antibodies generated against polypeptides of the present invention may be obtained by 
administering the polypeptides or epitope-bearing fragments, or cells to an animal, prefa^ly a 

20 non-human animal, using routine protocols. For preparation of monoclonal antibodies, any 
technique which provides antibodies produced by continuous cell line cultures can be used. 
Examples indude tiie l^ridoma technique (Kohler, G. and ^dilstein, C, Nature (1975) 256:495- 
497), the trioma tedinique, the human B-cell hybridoma technique (Ko2bor ei aL^ Immunology 
Today (1983) 4:72) and the EBV-hybridoma technique (Cole et al. Monoclonal Antibodies and 

25 Cancer Therapy, 77-96, Alan R. liss. Inc., 1985). 

Techniques for the production of single chain antibodies, such as those described in U.S. 
Patait No. 4,946,778, can also be adapted to produce single chain antibo<fies to polypq)tides of 
this invention. Also, transgenic mice, or other organisms, including other mammals^ may be used 
to express humanized antibodies. 

30 The above-described antibodies may be employed to isolate or to identify clones 

expresdng the polypeptide or to purify the polypeptides by aflSnity chromatography. Antibodies 
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against polypeptides of the present invention may also be employed to treat diseases of the 
invention, amongst others. 

Polypeptides and polynucleotides of the present invention may also be used as 
5 vaccines. Accordingly, in a further aspect, the present invention relates to a method for 
inducing an immunological response in a mammal that comprises inoculating the mammal 
with a polypeptide of the present invention, adequate to produce antibody and/or T cell 
immune response, including, for example, cytokine-producing T cells or cytotoxic T cells, to 
protect said animal from disease, whether that disease is afaready established within the 

10 individual or not. An immunological response in a manmial may also be induced by a method 
comprises delivering a polypeptide of the present invention via a vector directing expression 
of the polynucleotide and coding for the polypeptide in vivo in order to induce such an 
immunological response to produce antibody to protect said animal from diseases of the 
invention. One way of administering the vector is by accelerating it into the desired cells as a 

15 coating on particles or otherwise. Such nucleic acid vector may comprise DNA, RNA, a 
modified nucleic acid, or a DNA/RNA hybrid. For use a vaccine, a polypeptide or a nucleic 
add vector will be normally provided as a vaccine formulation (composition). The 
formulation may further comprise a suitable carrier. Since a polypeptide may be broken 
down in the stomach, it is preferably administered parenterally (for instance, subcutaneous^ 

20 intramuscular, intravenous, or intrad^mal injection). Formulations suitable for parenteral 
administration include aqueous and non-aqueous sterile injection solutions that may contain 
anti-o?ddants, bufifers, bacteriostats and solutes that render the formulation isotonic with the 
blood of the recipient; and aqueous and non-aqueous sterile suspen^ons that may include 
suspending agents or thickening agents. The formulations may be presented in unit-dose or 

25 multi-dose containers, for example, sealed ampoules and vials and may be stored in a freeze- 
dried condition requiring only the addition of the sterile liquid carrier immediately prior to 
use. The vaccine formulation may also include adjuvant systems for enhancing the 
immunogenicity of the formulation, such as oil-in water systems and other systems known in 
the art. The dosage will depend on the specific aaivity of the vaccine and can be readily 

30 determined by routine experimentation. 
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Polypeptides of the present invention have one or more biological functions that are of 
relevance in one or more disease states, in particular the diseases of the invention herdnbefore 
mentioned. It is th&efore useful to identify compounds that stimulate or inlubit the function or 
level of the polypeptide. Accordingly, in a further aspect, the present invention provides for a 
5 method of screening compounds to identify those that stimulate or inhibit the function or level of 
the polypeptide. Such methods identify agonists or antagonists that may be employed for 
therapeutic and prophylactic purposes for such diseases of the invention as herdnbefore 
mentioned. Compounds may be id^tified from a variety of sources, for example, cells, cell-free 
preparations, chemical libraries, collections of diemical compounds, and natural product nuxtures. 

10 Sudi agonists or antagonists so id^tified m^ be natural or modified substrates, Uganda 

recq)tors, enzymes, etc., as the case may be, of the polypeptide; a structural or functional mimetic 
thereof (see Coligan et aL, Current Protocols in Immunology l(2):aiapter 5 (1991)) or a small 
molecule. Such small molecules preferably have a molecular weight below 2,000 daltons, 
more preferably between 300 and 1,000 daltons, and most preferably between 400 and 700 

IS daltons. It is preferred that these small molecules are organic molecules. 

The screening method may simply measure the binding of a candidate compound to 
the polypeptide, or to cells or membranes bearing the polypeptide, or a fusion protein 
thereof, by means of a label directly or indirectiy associated with the candidate compound. 
Alternatively, the screening method may involve measuring or detecting (qualitatively or 

20 quantitatively) the competitive binding of a candidate compound to the polypeptide against a 
labeled competitor (e.g. agonist or antagonist). Further, these screening methods may test 
whether the candidate compound results in a signal generated by activation or inhibition of 
the polypeptide, using detection systems appropriate to the cells bearing the polypeptide. 
Inhibitors of activation are generally assayed in the presence of a known agonist and the 

25 effect on activation by the agonist by the presence of the candidate compound is observed. 
Further, the screening methods may simply comprise the stq>5 of mbdng a candidate 
compound with a solution cont£unmg a polypeptide of the present invention, to form a 
mixture, measuring a TheAnt activity in the mixture, and comparing the TheAnt activity of 
the mixture to a control mixture which contains no candidate compound. 

30 Polypeptides of the present invention may be employed in conventional low capacity 

screening methods and also in high-throughput screening (HTS) formats. Such HTS formats 
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include not only the wdl-established use of 96- and, more recently, 384-weIl micotiter plates 
but also emerging methods such as the nanowell method described by SchuUek et al. Anal 
Biochem., 246, 20-29, (1997). 

Fusion proteins, such as those made from Fc portion and TheAnt polypeptidei, as 
5 hereinbefore described, can also be used for high-throughput screening assays to identify 
antagonists for the polypeptide of the present invention (see D. Bennett et al., J Mol 
Recognition, 8:52-58 (1995); and K. Johanson eial., J Biol Chem, 270(16):9459-9471 
(1995)). 

10 One screening technique includes the use of cdls whidi express the receptor of this 

invention (for example, transfected CHO ceUs) in a system whidi measures extiBcellular pH or 
intraceUular caldum dianges caused by recq)tor activation. In this technique, conqxsunds may be 
contacted with cells expressing the receptor polypeptide of the present inventioa A second 
messenger response, e.g., signal transduction, pH changes, or changes in calcium level, is then 

15 measured to det^mine whether the potential compound activates or inhibits the receptor. 

Another method invokes scre^g for receptor inlubitors by determirang inhibition or 
stimulation of receptor-mediated cAMP and/or adenylate cyclase accumulation. Such a method 
mvolves transfecting a eukaiyotic cell with the receptor of this invention to express the receptor 
on the cell surface. The cell is then exposed to potential antagonists in the presence of the 

20 receptor of this invention. The amount of cAMP accumulation is then measured. If the potwitial 
antagonist binds the receptor, and thus inhibits receptor binding, the levds of receptor-mediated 
cAMP, or adenylate cyclase, activity will be reduced or increased. 

Another method for detecting agonists or antagonists for the receptor of the present 
invention is the yeast based technology as described in U.S. Patent No. 5,482,835. 

25 

The polynucleotides, polypeptides and antibodies to the polypeptide of the present 
invention may also be used to configure screening methods for detecting the effect of added 
compounds on the production of mRNA and polypeptide in ceDs. For example, an ELISA 
assay may be constructed for measuring secreted or cell associated levels of polypeptide 
30 using monoclonal and polyclonal antibodies by standard methods known in the art. This can 
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be used to discover agents that may inhibit or enhance the production of polypeptide (also 
called antagonist or agonist, respectively) from suitably mampulated cells or tissues. 

A polypeptide of the present invention may be used to identify membrane bound or 
soluble receptors, if any, through standard receptor binding techniques known in the art. 
5 These include, but are not limited to, ligand binding and crosslinldng assays in which the 
polypeptide is labeled with a radioactive isotope (for instance, ^^^I), chemically modified (for 
instance, biotinylated), or fused to a peptide sequence suitable for detection or purification, 
and incubated with a source of the putative receptor (cells, cell membranes, cell supematants, 
tissue extracts, bodily fluids). Other methods include biophysical techniques such as surface 
10 plasmon resonance and spectroscopy. These screening methods may also be used to identify 
agonists and antagonists of the polypeptide that compete with the bmding of the polypeptide 
to its receptors, if any. Standard methods for conducting such assays are well understood in 
the art. 

Examples of antagonists of polypq)fides of the present invoition indude antibodies or, 

IS some cases, oligonucleotides or protdns that are closely related to the ligands^ substrates, 

receptors, enzymes, etc., as the case may be, of the polypeptide, e.^., a fragment of the ligands, 
substrates, receptors, enzymes, etc.; or a small molecule that bind to the polypeptide of the 
present invention but do not didt a response, so that the activity of the polypeptide is prevented. 
Screening methods may also involve the use of transgenic technology and TheAnt 

20 gene. The art of constructing transgenic animals is well established. For example, the 

TheAnt gene may be introduced through microinjection into the male pronudeus of fertilized 
oocytes, retrowal transfer into pre- or post-implantation embryos, or injection of genetically 
modified, such as by electroporation, embryonic stem cells mto host blastocysts. Particularly 
usefiil transgenic animals are so-called "knock-in** animals in which an animal gene is 

25 replaced by the human equivalent within the genome of that animal. Knock-in transgenic 
animals are useful in the drug discovery process, for target validation, where the compound 
is specific for the human target. Other usefiil transgenic animals are so-called •*knock-out" 
animals in which the expression of the animal ortholog of a polypeptide of the present 
invention and encoded by an endogenous DNA sequence in a cell is partially or completely 

30 annulled. The gene knock-out may be targeted to specific cells or tissues, may occur only in 
certain cells or tissues as a consequence of the limitations of the technology, or may occur in 
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all, or substantially all, cells in the animal. Transgenic animal technology also offers a whole 
animal expression-cloning system in which introduced genes are expressed to give large 
amounts of polypeptides of the present invention 

Screening kits for use in the above-described methods form a further aspect of the 
5 present invention. Such screening kits comprise: 

(a) a polypeptide of the present invention; 

(b) a recombinant cell expressing a polypeptide of the present invention; 

(c) a cell membrane expressing a polypeptide of the present invention; or 

(d) an antibody to a polypeptide of the present inventioi^ 
10 which polypeptide is preferably that of SEQ ID N0:2. 

It will be appreciated that in any such kit, (a), (b), (c) or (d) may comprise a 
substantial component. 

Glossary 

IS The following definitions are provided to facilitate understanding of certain terms 

used fi-equently herdnbefore. 

"Antibodies" as used herein includes polyclonal and monoclonal antibodies, chimeric, 

single chain, and humanized antibodies, as well as Fab fragments, including the products of a 

Fab or other immunoglobulin expression library. 
20 "Isolated" means altered "by the hand of man" from its natural state, /.e., if it occurs in 

nature, it has been changed or removed from its original environment, or both. For example, a 

polynucleotide or a polypeptide naturally present in a living organism is not '"isolated," but the 

same polynucleotide or polypeptide separated from the coexisting materials of its natural state 

is "isolated", as the term is employed herein. Moreover, a polynucleotide or polypeptide that is 
25 introduced into an organism by transformation, genetic manipulation or by any other 

recombinant method is "isolated" even if it is still present in said organism, which organism 

may be living or non-living. 

"Polynucleotide" generally refers to any polyribonucleotide (RNA) or 

polydeoxribonucleotide (DNA), which may be unmodified or modified RNA or DNA. 
30 "Polynucleotides" include, without limitation, single- and double-stranded DNA, DNA that is 

a mixture of single- and double-stranded regions, single- and double-stranded RNA, and 
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BNA that is mixture of single- and double-stranded regions, hybrid molecules comprising 
DNA and RNA that may be single-stranded or, more typically, double-stranded or a mbcture 
of single- and double-stranded re^ons. In addition, "polynucleotide" refers to triple- 
stranded regions comprising RNA or DNA or both RNA and DNA. The term 

S ''polynucleotide** also includes DNAs or RNAs containing one or more modified bases and 
DNAs or RNAs with backbones modified for stability or for other reasons. "Modified" 
bases include, for example, tritylated bases and unusual bases such as inosine. A variety of 
modifications may be made to DNA and RNA; thus, "polynucleotide" embraces chemically, 
enzymatically or metabolically modified forms of polynucleotides as typically found in nature, 

10 as well as the chemical forms of DNA and RNA characteristic of viruses and cells. 
"Polynucleotide" also embraces relatively short polynucleotides^ often referred to as 
oligonucleotides. 

^^Polypeptide" refers to any polypeptide comprising two or more amino adds joined 
to each other by peptide bonds or modified peptide bonds, i.e., peptide isosteres. 

IS "Polypeptide" refers to both short chains, commonly referred to as peptides, oligopeptides or 
oligomers, and to long^ chains, generally referred to as proteins. Polypeptides may contain 
amino adds other than the 20 gene-encoded amino acids. "Polypeptides" indude amino add 
sequences modified dther by natural processes, such as post-translational processing, or by 
chemical modification techniques that are well known m the art. Such modifications are well 

20 described in basic texts and in more detailed monographs, as well as in a voluminous 
research literature. Modifications may occur anywhere in a polypeptide, including the 
pq)tide backbone, the amino add side-chains and the amino or carbo?q^l termmi. It will be 
appredated that the same type of modification may be present to the same or varying degrees 
at several sites in a given polypeptide. Also, a given polypeptide may contain many types of 

25 modifications. Polypeptides may be branched as a result of ubiquitination, and they may be 
cyclic, with or without branching. Cyclic, branched and branched cyclic polypeptides may 
result fit)m post-translation natural processes or may be made by synthetic methods. 
Modifications include acetylation, acylation, ADP-ribosylation, anudation, biotinylation, 
covalent attachment of flavin, covalent attachment of a heme moiety, covalent attachment of 

30 a nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid derivative, 
covalent attachment of phosphotidylinositol, cross-linking, cyclization, disulfide bond 
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formation, demethylation, formation of covalent cross-links, formation of cystine, formation 
of pyroglutamate, formylation, gamma-carboxylation, glycosylation, GPI anchor formation, 
hydroxylation, iodination, methylation, myristoylation, oxidation, proteolytic processing, 
phosphorylation, prenylation, racemization, selenoylation, sulfation, transfer-KNA mediated 
5 addition of amino acids to proteins such as arginylation, and ubiquitination (see, for instance. 
Proteins - Structure and Molecular Properties, 2nd Ed., T. E. Creighton, W. H. Freeman and 
Company, New York, 1993; Wold, F., Post-translational Protein Modifications: Perspectives 
and Prospects, 1-12, inPost-translational Covalent Modification of Proteins, C. Johnson, 
Ed., Academic Press, New York, 1983; Seifter et aL, "Analysis for protein modifications and 
10 nonprotdn cofactors**, Meth Enagrool, 182, 626-646, 1990, and Rattan et cd,, "Protdn 
Synthesis: Post-translational Modifications and A^g**, Ann NY Acad Sd, 663, 48-62, 
1992). 

"Fragment" of a polypeptide sequence refers to a polypeptide sequence that is shorter 
than the reference sequence but that retains essentially the same biological fimction or 

15 activity as the reference polypeptide. "Fragment" of a polynucleotide sequence refers to a 
polynucleotide sequence that is shorter than the reference sequence of SEQ ID N0:1. 

"Variant" refers to a polynucleotide or polypeptide that diflFers fi-om a reference 
polynucleotide or polypeptide, but retains the essential properties thereof A typical variant 
of a polynucleotide differs in nucleotide sequence fi"om the reference polynucleotide. 

20 Changes in the nucleotide sequence of the variant may or may not alter the amino add 

sequence of a polypeptide encoded by the reference polynucleotide. Nucleotide changes may 
resuh in amino acid substitutions, additions, ddetions, fiisions and truncations in the 
polypeptide mcoded by the reference sequence, as discussed bdow. A typical variant of a 
polypeptide differs in amino add sequence fi-om the reference polypeptide. Generally, 

25 alterations are limited so that the sequences of the reference polypeptide and the variant are 
closely ^lar overall and, m many regions, identical. A variant and reference polypeptide 
may differ in amino add sequence by one or more substitutions, insertions, and ddetions in 
any combination. A substituted or inserted amino acid residue may or may not be one 
encoded by the genetic code. Typical conservative substitutions include Gly, Ala; Val, He, Leu; 

30 Asp, Qu; Asn, Gin; Sct, Thr, Lys, Arg; and Phe and Tyr. A variant of a polynudeotide or 
polypeptide may be naturally occurring such as an allele, or it may be a variant that is not 
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known to occur naturally. Non-naturally occurring variants of polynucleotides and 
polypeptides may be made by mutagenesis techniques or by direct synthesis. Also included 
as variants are polypeptides having one or more post-translational modifications, for instance 
glycosylation, phosphorylation, methylation, ADP ribosylation and the like. Embodiments 
5 include methylation of the N-terminal amino acid, phosphorylations of serines and threonines 
and modification of C-terminal glycines. 

"Allele" refers to one of two or more alternative forms of a gene occurring at a given 
locus in the genome. 

"Polymorphism" refers to a variation in nucleotide sequence (and encoded 
10 polypeptide sequence, if relevant) at a given position in the genome within a population. 

"Single Nucleotide Polymorphism" (SNP) refers to the occurrence of nucleotide 
variability at a single nucleotide position in the genome, within a population. An SNP may 
occur within a gene or within intergenic regions of the genome. SNPs can be assayed using 
Allele Specific Amplification (ASA). For the process at least 3 primers are required. A 
IS conmion primer is used in reverse complement to the polymorphism being assayed. This 
common primer can be between 50 and ISOO bps fi-om the polymorphic base. The other two 
(or more) primers are identical to each other except that the final 3' base wobbles to match 
one of the two (or more) alleles that make up the polymorphism. Two (or more) PCR 
reactions are then conducted on sample DNA, each using the common primer and one of the 
. 20 Allele Specific Primers. 

"Splice Variant" as used herein refers to cDNA molecules produced fi-om RNA 
molecules initially transcribed fi-om the same genomic DNA sequence but wMch have 
undergone alternative UNA splicing. Alternative RNA splidng occurs when a primary KNA 
transcript undergoes splicing, generally for the removal of introns, which results in the 
25 production of more than one niRNA molecule each of that may encode different amino add 
sequences. The term splice variant also refers to the protdns encoded by the above cDNA 
molecules. 

"Identity" reflects a relationship between two or more polypeptide sequences or two 
or more polynucleotide sequences, determined by comparing the sequences. In general, 
30 identity refers to an exact nucleotide to nucleotide or amino acid to amino acid 
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correspondence of the two polynucleotides or two polypeptide sequences, respectively, over 
the length of the sequences being compared. 

"% Identity" - For sequences where there is not an exact correspondence, a "% 
identity" may be determined. In general, the two sequences to be compared are aligned to 

5 ^ve a maximum correlation between the sequences. This may include inserting "gaps" in 
either one or both sequences, to enhance the degree of alignment. A % identity may be 
deteimined over the whole length of each of the sequences being compared (so-called global 
. alignment), tiiat is particularly suitable for sequences of the same or very similar lengtii, or 
over shorter, defined lengtiis (so-called local alignment), tiiat is more suitable for sequences 

10 of unequal length. 

"Similarity" is a further, more sophisticated measure of the relationship between two 
polypeptide sequences. In general, "amilarity" means a comparison between the amino acids 
of two polypeptide chains, on a residue by residue basis, taking into account not only exact 
correspondences betwem a between pairs of residues, one firom each of the sequences being 

15 compared (as for identity) but also, where there is not an exact correspondence, whetiier, on 
an evolutionary basis, one residue is a likely substitute for the other. This likeUhood has an 
associated "score" fi-om which the "% similarity" of the two sequences can then be 
determined. 

Methods for comparing the identity and similarity of two or more sequences are well 
20 known in the art. Thus for instance, programs avdlable in the Wisconsin Sequence Analyas 
Package, version 9.1 pevereux J et al. Nucleic Acids Res, 12, 387-395, 1984, available 
from Genetics Computer Group, Madison, Wisconsin, USA), for example the programs 
BESTFTT and GAP, may be used to determine the % identity between two polynudeotides 
and the % identity and the % similarity between two polypeptide sequences. BESTFTT uses 
25 the "local homology" algoritiim of Smith and Waterman (J Mol Biol, 147,195-197, 1981, 
Advances in Applied Mathematics, 2, 482-489, 1981) and finds the best angle region of 
similarity between two sequences. BESTFTT is more suited to comparing two 
polynucleotide or two polypeptide sequences that are dissimilar in length, the program 
assuming that the shorter sequence represents a portion of the longer. In comparison, GAP 
30 aligns two sequences, finding a "maximum similarity", according to the algorithm of 

Neddleman and Wunsch (J Mol Biol, 48, 443-453, 1970). GAP is more suited to comparing 
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sequences that are approximately the same length and an alignment is expeaed ov^ the 
entire length. Preferably, the parameters "Gap Weight" and "Length Weight" used in each 
program are 50 and 3, for polynucleotide sequences and 12 and 4 for polypeptide sequences, 
respectively. Preferably, % identities and similarities are determined when the two sequences 
5 being compared are optimally aligned. 

Other programs for determining identity and/or similarity between sequences are also 
known in the art, for instance the BLAST family of programs (Altschul S F et al, J Mol Biol, 
215, 403-410, 1990, Altschul S F et al. Nucleic Acids Res., 25:389-3402, 1997, available 
from the National Center for Biotechnology Information (NCBI), Bethesda, Maiyland, USA 
10 and accessible through the home page of the NCBI at www.ncbi.nlm.nih.gDv) and FASTA 
(Pearson W R, Methods in Enzymology, 183, 63-99, 1990; Pearson W R and Lipman D J, 
ProcNat Acad Sci USA, 85, 2444-2448,1988, available as part of the Wisconsin Sequence 
Analysis Package). 

Preferably, the BLOSUM62 ammo acid substitution matrix (Henikofif S and Henikoff 

15 J G, Proc. Nat. Acad Sd. USA, 89, 10915-10919, 1992) is used in polypeptide sequence 
comparisons including where nucleotide sequences are first translated into amino acid 
sequences before comparison. 

Preferably, the program BESTFTT is used to determine the % identity of a queiy 
polynucleotide or a polypeptide sequence with respect to a reference polynucleotide or a 

20 polypeptide sequence, the query and the reference sequence being optimally aligned and the 
parameters of the program set at the default value, as hereinbefore described. 

"Identity Index" is a measure of sequmce rdatedness which may be used to compare 
a candidate sequence (polynucleotide or polypeptide) and a reference sequence. Thus, for 
instance, a candidate polynucleotide sequence having, for example, an Identity Index of 0.95 

25 compared to a ref^ence polynucleotide sequence is identical to the reference sequence 
except that the candidate polynucleotide sequence may include on average up to five 
differences per each 100 nucleotides of the reference sequence. Such differences are selected 
from the group consisting of at least one nucleotide deletion, substitution, includmg 
transition and transversion, or insertion. These differences may occur at the 5' or 3* terminal 

30 positions of the reference polynucleotide sequence or anywhere between these terminal 

positions, interspersed either individually among the nucleotides in the reference sequence or 
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in one or more contiguous groups wthin the reference sequence. In other words, to obtain a 
polynucleotide sequence having an Identity Index of 0.9S compared to a reference 
polynucleotide sequence, an average of up to 5 in every 100 of the nucleotides of the in the 
reference sequence may be deleted, substituted or inserted, or any combination th^eo^ as 
hereinbefore described. The same applies mutatis mutandis for other values of the Identity 
Index, for instance 0.96, 0.97, 0.98 and 0.99. 

Similarly, for a polypeptide, a candidate polypeptide sequence having, for example, 
an Identity Index of 0,95 compared to a reference polypeptide sequence is identical to the 
reference sequence except that the polypeptide sequence may include an average of up to 
five differences per each 100 amino adds of the reference sequence. Such differences are 
selected fi^om the group consisting of at least one amino add ddetion, substitution, includiiig 
conservative and non-conservative substitution, or insertion. These differences may occur at 
the amino- or caiboxy-terminal positions of the reference polypeptide sequence or anywhere 
between these terminal positions, int^spersed dther individually among the amino adds in 
the reference sequence or in one or more contiguous groups within the reference sequence. 
In other words, to obtain a polypeptide sequence having an Identity Index of 0.95 compared 
to a reference polypeptide sequence, an average of up to 5 in eveiy 100 of the amino acids in 
the reference sequence may be deleted, substituted or inserted, or any combination thereoi^ 
as herdnbefore described. The same applies mutatis mutandis for other values of the 
Identity Index, for instance 0.96, 0.97, 0.98 and 0.99. 

The relationship between the number of nucleotide or amino add differences and the 
Identity Index may be expressed in the following equation: 

naixa-(^a" J)» 

in which: 

Ha is the nimiber of nudeotide or amino add differences, 

Xa is the total number of nucleotides or ammo acids in SEQ ID NO: 1 or SEQ ID N0:2, 

respectively, 

I is the Identity Index , 

• is the symbol for the multiplication operator, and 
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in wiuch any non-integer product of and I is rounded dovm to the nearest integer prior to 

subtracting it from x^. 

"Homolog" is a generic tenn used in the art to indicate a polynucleotide or 
polypeptide sequence possessing a high degree of sequence relatedness to a reference 
5 sequence. Such relatedness may be quantified by determining the degree of identity and/or 
similarity between the two sequences as hereinbefore defined. Falling witlun this generic 
term are the terms "ortholog", and "paralog", "Ortholog" refers to a polynucleotide or 
polypeptide that is the fiinctional equivalent of the polynucleotide or polypeptide in another 
species. "Paralog" refers to a polynucleotide or polypeptide that within the same spedes 

10 which is functionally similar. 

"Fusion protein" refers to a protem encoded by two, often unrelated, fiised genes or 
fragments thereof. In one example, EP-A-0 464 533-A discloses fusion proteins comprising 
various portions of constant region of immunoglobulin molecules together with another 
human protein or part thereof In many cases, employing an immunoglobulin Fc region as a 

15 part of a fusion protein is advantageous for use in therapy and diagnosis resulting in, for 
example, improved phamacokinetic properties [see, e.g., EP-A 0232 262]. On the other 
hand, for some uses it would be desirable to be able to delete the Fc part after the fusion 
protein has been expressed, detected and purified. 

20 All publications and references, including but not limited to patents and patent 

applications, dted in this specification are herein incorporated by reference in their entirety as 
if each individual publication or reference were specifically and individually indicated to be 
incorporated by reference herein as being fully set forth. Any patent application to which this 
application claims priority is also incorporated by reference h^ein in its entirety in the manner 

2S described above for publications and references. 

Examples 

Example 1 : Mammalian Cell Expression 
30 The receptors of the present invention are expressed in dther human anbryonic kidney 

293 (HEK293) cells or adherent dhfr CHO cells. To maximize receptor expression, typically all 
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5' and 3' untranslated ic^ons (UTRs) are removed from the receptor cDNA prior to insertion 
into a pCDN or pCDNA3 vector. The cells are transfected with individual receptor cDNAs by 
lipofectin and selected in the presence of 400 mg/ml G418. After 3 weeks of selection, individual 
^clones are picked and expanded for further analyds. HEK293 or CHO cdls transfected with the 
vector alone servre as negative controls. To isolate cell lines stably expressing the individual 
receptors^ about 24 clones are typically selected and analyzed by Northern blot analysis. Receptor 
mRNAs are generally detectable in about 50% of the G4 1 8-resistant dones analyzed. 

Example 2 Ligand bank for binding and functional assays. 

A bank of over 600 putative receptor ligands has been assembled for screening. The bank 
comprises: transmitters, hormones and chemokines known to act via a human seven 
transmembrane (ITM) receptor, naturally occurring compounds whidi may be putative agonists 
for a human 7TM recq>tor, non-mammalian, biologically active peptides for \^ch a mammalian 
count^art has not yet been identified; and compounds not found in nature, but vAncti activate 
7TM receptors with unknown natural ligands. Tlus bank is used to initially screen the recq)tor 
for known ligands, using both fimctional (i.e. caldum, cAMP, microphy^ometer, oocyte 
dectropfay^ology, etc, see bdow) as well as binding assays. 

Example 3 : Ligand Binding Assays 

Ligand binding assays provide a direct method for ascertaining receptor pharmacology 
and are adaptable to a high throughput foimat. The purified ligand for a receptor is radiolabded 
to high spedfic activity (50-2000 Ci/mmol) for binding studies. A determination is then made that 
the process of radiolabeling does not diminish the activity of the ligand towards its i^ceptor. 
Ass^ conditions for buffers, ions, pH and other modulators sudi as nudeotides are optimized to 
establish a workable dgnal to noise ratio for both membrane and whole cell receptor sources. For 
these assays, spedfic receptor binding is defined as total assodated radioactivity minus the 
radioactivity measured in the presence of an excess of unlabeled competing ligand. Wheie 
possible, moiie than one competing ligand is used to define residual nonspecific binding. 

Example 4: Fimctional Assay in Xenopus Oocytes 
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Capped RNA transcripts fiom linearized plasmid templates ^coding the receptor cDNAs 
of the invention are synthe^zed in vitro vnth KNA polymerases in accordance with standard 
procedures. M vitro transaipts are su^ended in v^er at a final concentration of 0.2 n^^^ 
Ovarian lobes are removed from adult female toads. Stage V defoUiculated oocytes are obtained, 
and KNA transcripts (10 ng/oocyte) are injected in a SO nl bolus uang a microinjection apparatus. 
Two electrode voltage clamps are used to measure the cunrents from individual Xenopus oocytes 
in response to agonist exposure. Recordings are made in Ca2+ free Earth's medium at room 
temperature. The Xenopus system can be used to screen known ligands and tissue/cell extracts 
for activating ligands. 

Example 5: Mcrophysiometric Assays 

Acth^on of a wide variety of secondary -messenger systems results in extrusion of small 
amounts ofaddfix)m a cdL The add formed is laigdy as a resuttofthe increased metabolic 
activity required to iud the intraceUular^gnaling process. The pH changes in the media 
surrounding the cdl are v^ small but are detectable by the CYTOSENSOR microphydometer 
(Molecular Devices Ltd., Menlo Park, CA). The CYTOSENSOR is thus capable of detecting the 
activation of a receptor whidi is coupled to an eni»gy utilizing intracellular signaling pathw^ 
sudi as the G-protdn coupled receptor of the present invention. 

Example 6: Extract/Cell Supernatant Screening 

A large number of mammalian receptors exist for which there remains, as yet, no cognate 
activating ligand (agonist). ThuSy active ligands for these receptors may not be induded withm 
the ligand banks as identified to date. Accordingly, the TTMreceptor of the invention is also 
iunctionalfy screened (using caldum, cAMP, micropl^rsiometer, oocyte dectrophysiology, etc., 
functional screens) against tissue extracts to identify natural ligands. Extracts that produce 
poffltive fimctional responses can be sequentially subfractionated imtil an activating ligand is 
isolated and identified. 

Example 7: Caldum and cAMP Functional Assays 

7TM receptors which are expressed in HEK 293 cells have been shown to be coupled 
fimctionally to activation of PLC and caldum mobilization and/or cAMP stimulation or inhibition. 
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Basal caldum levels in the HEK 293 cdls in receptor-transfected or vector control ceOs were 
obs^edtobeinthenormal, 100 nM to 200 hM, range. HEK 293 cells expres^g recombinant 
receptors are loaded with fiira 2 and in a dngle day > 150 sdected ligands or tissue/cell extracts 
are evaluated for agonist induced caldum mobilization. Similarly, HEK 293 cells expressing 
recombinant receptors are evaluated for the stimulation or inhibition of cAMP production using 
standard cAMP quantitation assays. Agonists presenting a caldum transient or cAMP 
fluctuation are tested in vector control cells to detmnine if the response is unique to the 
transfected ceDs e?q>ressing receptor 
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SEQUENCE INFORMATION 
SEQIDNO:! 

ATGGATCCaiACC^CCCCGGCCrGGGGJJlCAGAWW^ 

TTTOTXk3CAftGG3VGACCCi^TCCCGG^ 

GTrTGTGCTCTGGCrcCTGGGCTTCCGav 

GCaSACTTCCTCTTCCTCTGCTTCCaUaAT^^ 

CttTOATTTCCCm^GCTTCTTCACa^CTGTGATGACC^ 

CGTCAGCACCGAGCGCTCCCTGTCCGTCCTGTGGCCOVTC^^ 

GCGGTCXfTGTGTGTCCTGCrCTGGGCCCTGTCCCTAC^ 

TATTTAGTGATGGTGACTCTGGTTGGTGTCAGACAT^^ 

CATCGTTCTCTCTGGGTCCy^TCTGGCCCTC 

JUSGCTGTACCTCACCATCCTGCTOlCaVSTGCT^ 

TCCTAaTATIATGGATCTQGAAGGATTCTGATGTCTTA'^^ 

ATCTCTTAACaGCAGTQCCAACCCC!ATCJOT 

CAGCOaATCCrCAAGCTQGCTCn^CAGAGG^ 

TCCGTCAGGGCACCCCGGAGATGTCGAGAAGC^ 

S£QIDN0:2 

MDPTTPAWGTESTTVNGNDQALLia.CGKETIjIPW 
ADFLPLCFQIINCXVyLSNFFCSISINFPSPFTTVmXIlAYL;^ 
AVVCVLLWAIiSLLLSILEGKFCGFLFSDGDSGWCQTFDFITAAWLIFLFMVLC^ 
RLYLTILLT\niVFLLCGLPFGIQWFLILWIWKDSDVLFCHIHPVSVVLSSL^^ 
QPILKLAKJRAIiQDIAEVDHSSGCFRQGTPKMSRSSLV . 
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What is daimed is: 

1 . An isolated polypeptide selected from the group consisting of: 

(a) an isolated polypeptide encoded by a polynucleotide comprising the sequence of SEQ ID 
5 NO; 1 ; (b) an isolated polypeptide compriang a polypeptide sequence having at least 95% 
identity to the polypeptide sequence of SEQ ID N0:2; 

(c) an isolated polypeptide comprising the polypeptide sequence of SEQ ID N0:2; 

(d) an isolated polypeptide having at least 95% identity to the polypeptide sequence of SEQ 
IDN0:2; 

10 (e) thepolypeptidesequenceof SEQIDN0:2; and 

(Q fragments and variants of such polypeptides in (a) to (e). 

2. An isolated polynucleotide selected from the group consisting of. 

(a) an isolated polynucleotide comprising a polynucleotide sequence having at least 95% 
15 identity to the polynucleotide sequence of SEQ ID NO: 1; 

(b) an isolated polynucleotide compriang tiie polynucleotide of SEQ ID NO: 1; 

(c) an isolated polynucleotide having at least 95% identity to the polynucleotide of SEQ ID 
N0:1; 

(d) tiie isolated polynucleotide of SEQ ID N0:1; 

20 (e) an isolated polynucleotide comprising a polynucleotide sequence encoding a polypeptide 
sequence having at least 95% identity to tiie polypeptide sequence of SEQ ID N0:2; 

(f) an isolated polynucleotide comprising a polynucleotide sequence encoding the polypeptide of 
SEQIDN0:2; 

(g) an isolated pofynudeotide having a polynucleotide sequence encoding a polypeptide sequence 
25 having at least 95% identity to tfie polypeptide sequroce of SEQ ID N0:2; 

(h) an isolated polynudeotide encoding tiie polypeptide of SEQ ID N0:2; 

(i) an isolated polynudeotide with a nucleotide sequence of at least 100 nudeotides obtained by 
screening a lihraiy under stringmt hybridization conditions with a labded probe having the 
sequence of SEQ ID NO; 1 or a fragment tiiereof having at least 15 nudeotides; 

30 0) a polynucleotide which is tiie KNA equivalent of a polynudeotide of (a) to CO; 
or a polynudeotide sequence complementaiy to said isolated polynudeotide 
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and polynucleotides that are variants and fragments of the above mentioned polynucleotides 
or that are complementary to above mentioned polynucleotides, over the entire length 
thereof. 



5 3 . An antibody immunospecific for the polypeptide of claim 1 . 

4. An antibody as claimed in claim 3 which is a polyclonal antibody. 



5. An expresaon vector compriang a polynudeotide capable of produdng the polypqrtide of 
10 daim 1 when said expression vector is present in a compatible host cell. 

6. A process for producing a recombinant host cell wMch comprises the step of introducing 
an expression vector comprising a polynucleotide capable of producing a polypeptide of daim 1 
into a cell such that the host cell, under appropriate culture concfitions, produces said 

15 polypeptide. 

7. A recombinant host cell produced by the process of claim 6. 

8 . A membrane of the recombinant host cell of claim 7 expressing said polypeptide. 

20 

9. A process for produdng a polypeptide vrfiich comprises culturing the host cell of claim 7 
under conditions suflSdent for the production of said polypeptide and recovering the 
polypeptide from the culture. 
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SEQUENCE LISTING 
<110> SmithKline Beecham Corporation 
<120> THE ANT 



<130> GP-70642WO 

<140> TO BE ASSIGNED 
<141> - - 

<150> 09/384,610 
<151> 1999-08-27 

<160> 2 

<170> FastSEQ for Windows Version 3.0 

<210> 1 

<211> 993 

<212> DNA 

<213> HOMO SAPIENS 



<400> 1 



atggatccaa 

gcccttcttc 
gccctggtcg 
aggaacgcct 
ttccagatta 
ttccctagct 
agcaccgtca 
. cgccccagac 
agcatcttgg 
cagacatttg 
tccagtctgg 
ctgtacctga 
attcagtggt 
catccagttt 
ttcgtgggct 
cagagggctc 
accccggaga 



ccaccccggc 
tgctttgtgg 
ggctggtagg 
tctctgtcta 
taaattgcct 
tcttcaccac 
gcaccgagcg 
acctgtcagc 
aagggaagtt 
atttcatcac 
ccctgctggt 
ccatcctgct 
tcctaatatt 
cagttgtcct 
cttttaggaa 
tgcaggacat 
tgtcgagaag 



ctggggaaca 
caaggagacc 
aaacgggttt 
cgtcctcagc 
ggtgtacctc 
tgtgatgacc 
ctgcctgtcc 
ggtcgtgtgt 
ctgtggcttc 
tgcagcgtgg 
caggatcctc 
cacagtgctg 
atggatctgg 
gtcatctctt 
gcagtggcgg 
tgctgaggtg 
cagtctggtg 



gaaagtacaa 
ctgatcccgg 
gtgctctggc 
ctggccgggg 
agtaacttct 
tgtgcctacc 
gtcctgtggc 
gtcctgctct 
ttatttagtg 
ctgatttttt 
tgtggctcca 
gtgttcctcc 
aaggattctg 
aacagcagtg 
ctgcagcagc 
gatcacagtg 
tag 



cagtgaatgg 
tcttcctgat 
tcctgggctt 
ccgacttcct 
tctgttccat 
ttgcaggcct 
ccatctggta 
gggccctgtc 
atggtgactc 
tattcatggt 
ggggtctgcc 
tctgcggcct 
atgtcttatt 
ccaaccccat 



aaatgaccaa 
ccttttcatt 
ccgcatgcgc 
cttcctctgc 
ctccatcaat 
gagcatgctg 
tcgctgccgc 
cctactgctg 
tggttggtgt 
tctctgtggg 
actgaccagg 
gccctttggc 
ttgtcatatt 
catttacttc 



cgatcctcaa gctggctctc 
aaggatgctt ccgtcagggc 



60 
120 
160 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
993 



<210> 2 
<211> 330 
<212> PRT 

<213> HOMO SAPIENS 
<400> 2 

Met Asp Pro Thr Thr Pro Ala Trp Gly Thr Glu Ser Thr Thr Val Asn 

1. 5 10 15 

Gly Asn Asp Gin Ala Leu Leu Leu Leu Cys Gly Lys Glu Thr Leu lie 
20 25 30 
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Pro Val Phe Leu lie Leu Phe lie Ala Leu Val Gly Leu Val Gly Asn 

35 40 45 

Gly Phe Val Leu Trp Leu Leu Gly Phe Arg Met Arg Arg Asn Ala Phe 

.. 50' 55 60 

Ser Val Tyr Val Leu Ser Leu Ala Gly Ala Asp Phe Leu Phe Leu Cys 
65 70 75 80 

Phe Gin lie lie Asn Cys Leu Val Tyr Leu Ser Asn Phe Phe Cys Ser 

85 90 95 

lie Ser He Asn Phe Pro Ser Phe Phe Thr Thr' Val Met Thr Cys Ala 

100 105 110 

Tyr Leu Ala Gly Leu Ser Met Leu Ser Thr Val Ser Thr Glu Arg Cys 

115 120 125 

Leu Ser Val Leu Trp Pro He Trp Tyr Arg Cys Arg Arg Pro Arg His 

130 135 140 

Leu Ser Ala Val Val Cys Val Leu Leu Trp Ala Leu Ser Leu Leu Leu 
145 150 155 160 

Ser He Leu Glu Gly Lys Phe Cys Gly Phe Leu Phe Ser Asp Gly Asp 

165 170 175 

Ser Gly Trp Cys Gin Thr Phe Asp Phe He Thr Ala Ala Trp Leu He 

180 185 190 

Phe Leu Phe Met Val Leu Cys Gly Ser Ser Leu Ala Leu Leu Val Arg 

195 200 205 

He Leu Cys Gly Ser Arg Gly Leu Pro Leu Thr Arg Leu Tyr Leu Thr 

210 215 220 

He Leu Leu Thr Val Leu Val Phe Leu Leu Cys Gly Leu Pro Phe Gly 
225 230 235 240 

He Gin Trp Phe Leu He Leu Trp He Trp Lys Asp Ser Asp Val Leu 

,245 250 255 

Phe Cys His He His Pro Val Ser Val Val Leu Ser Ser Leu Asn Ser 

260 265 270 

Ser. Ala Asn Pro He He Tyr Phe Phe Val Gly Ser Phe Arg Lys Gin 

275 280 285 

Trp Arg Leu Gin Gin Pro He Leu Lys Leu Ala Leu Gin Arg Ala Leu 

290 295 300 

Gin Asp He Ala Glu Val Asp His Ser Glu Gly Cys Phe Arg Gin Gly 
305 310 315 320 

Thr Pro Glu Met Ser Arg Ser Ser Leu Val 
325 330 



1 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/USOO/23475 



CLASSIFICATION OK SUBJECT MATTER 
IPC(7) :C07K 1/00; C07H 21/04; CI2N 1/20 
US CL :530/350; 536/23.5; 435/252.3. 69.1 
According lo International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documenution searched (classification system followed by classification symbols) 
U.'^. : 530/350; 536/23.5; 435/252.3, 69.1 



Documentation searched other than minimum documenution to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
Please See Extra Sheet. 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



Database GenBank, accession number AF003828. Human 
erythroleukemia RAP-PCR products Homo sapiens cDNA clone TF- 
1/AM, mRNA sequence. 28 July 1997, see attached sequence 
alignment. 

WO 94/01548 (SIBSON et al.) 20 January 1994, especially pages 8. 
10 and 11. 



2 

1. 5-9 
1.5-9 



[ I Further documents are listed in the continuation of Box C. Q See patent family annex. 



•o- 



Special categories of cited doeunients: 

document deflning the general sUte of the art which is not considered 
to be of particular relevance 

earlier document published on or after the international filing date 

document which may throw doubts on priority claimu) or which is 
cited to esublish the publication dale of another citation or other 
special reason (as speciHedl 

document referring to an oral disclosure, use. exhibition or other 
means 

document published prior to the inieiuational filing date but bier than 
the priority date claimed 



later document published after the iniernaiiona! filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to mvolve an inveniive step when die document is 
combined with one or more other such documenu. such combination 
being obvious to a person skilled in the art 

documem member of the same patent family 



Date of the actual completion of the international search 
03 DECEMBER 2000 



Date of mailing of the international search report 

22 JAN 2001 




Name and mailing address of the ISA/US 
Commissioner of Patents and Trademarks 
Box POT 

Washington. D.C. 20231 
Facsimile No. (703) 305-3230 



Authorized officer DELIA MAE 

MICHAEL T. BRANNOCK PARALEGAL _ .w-^^^. 
Telephone NO. (703) aOS-OlJf^**^^ CENTER 1800 



Parm prT/ISA/^lO /Qpcond .sheets rJulv 1998)* 



INTERNATIONAL SEARCH REPORT 


International application No. 




PCT/USOO/23475 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international rqwrt has not been established in respect of certain claims under Article 17(2)(a) for die following reasons: 
Claims Nos.: 

because they relate to subject matter not required to be searched by Uiis Authority, namely: 



Claims Nos.: 

because they relate to parts of the international application diat do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 



Claims Nos.: 

because they are dependent claims and are not drafted in accordance with die second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 
Please See Extra Sheet. 



3- □ 



1 . I I As ail required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 



2. As all searchable claims could be searched widiout effort justifying an additional fee, this Audiority did not invite payment 
of any additional fee. 

3. rn As only some of the required additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos.: 



4. fx] No required additional search fees were timely paid by the applicant. Consequently, diis international search report is 
— restricted to the invention first mentioned in die claims; it is covered by claims Nos.: 



1,2. 5-9 



Remarlc on Protest The additional search fees were accompanied by die applicant's protest. 

I I No protest accompanied die payment of additional search fees. 



Form PCT/ISA/210 (continuation of first shcct(l)) (July 1998)* 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/USOO/23475 



B. FIELDS SEARCHED 

Electronic data bases consulted (Name of data base and where practicable terms used): 

COMMERCIAL NUCLEIC ACID AND PROTEIN SEQUENCE DATABASES 
STN: MEDLINE, BIOSIS, BIOTECHNO 
WEST 2.0 

Seach terms: GPCR. G-protein, ANT, 7-TM. seven transmembrane 

BOX 11. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
This ISA found multiple inventions as follows: 

This application contains the following inventions or groups of inventions which are not so linked as to form a single 
inventive concept under PCT Rule 13.1. In order for all inventions to be searched, the appropriate additional search 
fees must be paid. 

Group I, claimCs)!. 2, 5-9, drawn to polypeptides, polynucleotides, vectors, host cells and methods of producing a 
polypeptide. 

Group IL claim(s) 3 and 4, drawn to antibodies. 

The inventions listed as Groups 1 and II do not relate to a single inventive concept under PCT Rule 13.1 because, under 
PCT Rule 13.2, they lack the same or corresponding special technical features for the following reasons: Pursuant to 
37 C.F.R. 1 .475(d), this Authority considers that the main invention in the insuni application comprises the first recited 
product, a polynucleotide of SEQ ID NO: 1 , and the first recited method of using that product, namely in the process of 
producing the encoded polypeptide of SEQ ID NO: 2. Note that there is no method of making the polynucleotide. 
Also included in this group is the product made, namely the encoded polypeptide, and vectors and host celts comprising 
the polynucleotide. Further, pursuant to 37 C.F.R. l.475(bHd). the ISA/US considers that the materially and 
functionally dissimilar products of Group II do not correspond to the main invention. This Authority therefore 
considers that the several inventions do not share a special technical feature within the meaning of PCT Rule 13.2 and 
thus do not relate to a single general inventive concept within the meaning of PCT Rule 13.1. 



Form PCT/ISA/210 (extra sheet) (July 1998)* 



